The toxicity of repeated exposures to rolipram, a type IV phosphodiesterase inhibitor, in rats.
Rolipram is a selective inhibitor of Type IV phosphodiesterase isozymes (PDE IV) which is often used as a baseline comparator for compounds in this class. To document the toxicological effects of rolipram, it was administered to female rats at 0, 10, 30 or 100 mg/kg/day orally for up to 2 weeks. One treatment-related death in the 100 mg/kg/day dose group was observed on day 3, and all rats at this dose level were considered moribund and euthanatized on day 5. Several clinical signs were observed in treated rats, including increased salivation, slight distention of the abdomen, emaciated appearance, and ataxia. After 14 days of treatment, the rats were necropsied and tissues examined microscopically. A number of compound-related histopathological changes were observed in rats receiving 30 or 100 mg/kg/day. Myocardial degeneration and necrosis, endocardial fibrosis, epicarditis, and arteritis/periarteritis of intramural and extramural coronary arteries were observed in the heart. A necrotizing vasculitis and inflammation were observed in the mesentery and interstitial areas of the liver, affecting medium-sized portal arteries and veins. Focal necrosis was also observed in the glandular mucosa of the stomach at these 2 dose levels. Other treatment-related effects included squamous hyperplasia and hyperkeratosis with or without ulceration in the nonglandular stomach of at least one animal from all treatment groups. Enlarged salivary glands were noted at necropsy in animals treated with 100 mg/kg/day, and this finding correlated microscopically with dilatation and degeneration of ducts and acini in the sublingual gland with secondary inflammation and edema. The results of this study demonstrate that rolipram, a selective inhibitor of the type IV class of PDE, can cause effects on the heart and vasculature of rats which heretofore have been ascribed only to selective inhibitors of the PDE III class of isozymes. Therefore, these organs should be closely examined in studies with other PDE IV inhibitors. In addition, the gastrointestinal tract and salivary glands were sites for rolipram-induced toxicity and may be targets of other PDE IV inhibitors.